Exhibit A 



ited States Patent 
amodu , et al. 



SE P 2 9 ZOO 3 



6,596,926 
July 22, 2003 



Phosphatidylcholine biosynthetic enzymes 

Abstract 



This invention relates to an isolated nucleic acid fragment encoding 
phosphatidylethanolamine N-methyltransferase biosynthetic enzyme. The 
invention also relates to the construction of a chimeric gene encoding all or a 
portion of the phosphatidylethanolamine N-methyltransferase biosynthetic 
enzyme, in sense or antisense orientation, wherein expression of the chimeric 
gene results in production of altered levels of phosphatidylethanolamine N- 
methyltransferase biosynthetic enzyme in a transformed host cell. 



Inventors: Famodu; Omolayo O. (Newark, DE); Kinney; Anthony J. (Wilmington, 
DE); Rafalski; J. Antoni (Wilmington, DE) 

Assignee: E. I. du Pont de Nemours and Company (Wilmington, DE) 

Appl No. : 668262 

Filed: September 22, 2000 

Current U.S. Class: 800/281; 435/6; 435/69.1; 435/183; 435/410; 

435/419; 435/252.3; 435/320.1; 530/350; 530/370; 
536/23.2; 536/23.6; 536/24.1; 536/24.3; 536/24.33; 

800/278; 800/295 

Intern'l Class: A01H 003/00; C07H 021/04; C07K 014/415; C12N 

005/14; C12N 009/00 

Field of Search: 435/6,69.1,183,410,419,252.3,320.1 530/350,370 

536/23.2,23.6,24. 1 ,24.3,24.33 800/278,295,28 1 



References Cited [Referenced Bvl 
Other References 

Michael J. Homann et al., Journal of Bacteriology, vol. 169(7):3276-3280, Jul. 
1987, Coordinate Regulation of Phospholipid Biosynthesis by Serine in 
Saccharomyces cerevisiae. 

Xiaoying Lin et al., Nature, vol. 402:761-768, Dec. W, 1999, Sequence and 
Analysis of Chromosome 2 of the plant Arabidopsis thaliana. 
Patricia McGraw et al., Genetics, vol. 122:317-330, Jun. 1989, Mutations in the 
Saccharomyces cerevisiae opi3 Gene: Effects on Phospholipid Methylation, 
Growth and Cross-Pathwav Regulation of Inositiol Synthesis. 



USPN 6,596,926 



Burgess et aL The Journal of Cell Biology, 1990, vol. 1 1 1, p. 2129-2138 * 
Brown et al. Science, Nov. 13, 1998, vol. 282, p. 131-133.* 
Bork. Genome Research, vol. 10, 2000, p. 398-400. 

Primary Examiner: Bui; Phuong T. 



Parent Case Text 



This application claims the benefit of U.S. Provisional Application No. 60/155,626, filed 
Sep. 23, 1999. 



Claims 



What is claimed is: 

1 . An isolated polynucleotide comprising: 

(a) a nucleotide sequence encoding a polypeptide having phosphatidylethanolamine N- 
methyltransferase activity, wherein the amino acid sequence of the polypeptide and the 
amino acid sequence of SEQ ID NO:20 have at least 80% sequence identity based on the 
Clustal alignment method, or 

(b) the complement of the nucleotide sequence, wherein the complement and the 
nucleotide sequence contain the same number of nucleotides and are 100% 
complementary. 

2. The polynucleotide of claim 1 wherein the amino acid sequence of the polypeptide and 
the amino acid sequence of SEQ ID NO:20 have at least 85% sequence identity based on 
the Clustal alignment method. 

3. The polynucleotide of claim 1 wherein the amino acid sequence of the polypeptide and 
the amino acid sequence of SEQ ID NO:20 have at least 90% sequence identity based on 
the Clustal alignment method. 

4. The polynucleotide of claim 1 wherein the amino acid sequence of the polypeptide and 
the amino acid sequence of SEQ ID NO:20 have at least 95% sequence identity based on 
the Clustal alignment method. ^ „■ 

5. The polynucleotide of claim 1 wherein the polypeptide comprises the amino acid 
sequence of SEQ ID NO:20. 

6. The polynucleotide of claim 1 wherein the nucleotide sequence comprises the 
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nucleotide sequence of SEQ ID NO: 19. 

7. A vector comprising the polynucleotide of claim 1 . 

8. A recombinant DNA construct comprising the polynucleotide of claim 1 operably 
linked to a regulatory sequence. 

9. A method for transforming a cell comprising transforming a cell with the 
polynucleotide of claim 1. 

10. A cell comprising the recombinant DNA construct of claim 8. 

1 1 . A method for producing a plant comprising transforming a plant cell with the 
polynucleotide of claim 1 and regenerating a plant from the transformed plant cell. 

12. A plant comprising the recombinant DNA construct of claim 8. 

13. A seed comprising the recombinant DNA construct of claim 8. 



United States Patent 
Cahoon , et al„ 



6,593,514 
July 15, 2003 



Method for the production of calendic acid, a fatty acid containing delta- 
8,10,12 conjugated double bonds and related fatty acids having a modification 
at the delta-9 position 

Abstract 

The preparation and use of nucleic add fragments encoding plant fatty acid 
modifying enzymes associated with modification of the delta-9 position of fatty 
acids, in particular, formation of conjugated double bonds are disclosed. Chimeric 
genes incorporating such nucleic acid fragments and suitable regulatory 
sequences can be used to create transgenic plants having altered lipid profiles. 
The preparation and use of nucleic acid fragments encoding plant fatty acid 
modifying enzymes associated with formation of a trans delta-12 double bond 
also are disclosed. Chimeric genes incorporating such nucleic acid fragments and 
suitable regulatory sequences can be used to create transgenic plants having 
altered lipid profiles. 
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Claims 



What is claimed is: 

1. A chimeric gene comprising an isolated nucleic acid fragment encoding a plant fatty 
acid modifying enzyme associated with conjugated double bond formation comprising a 
delta-9 position of fatty acids having an amino acid identity of at least 72.5% based on 
the Clustal method of alignment when compared to a polypeptide of SEQ ID NO:2 or 4 
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wherein said fragment or a functionally equivalent subfragment thereof or a complement 
thereof is operably linked to suitable regulatory sequences. 

2. The chimeric gene of claim 1 wherein the nucleic acid fragment is isolated from 
Calendula officinalis. 

3. The chimeric gene of claim 1 wherein the plant fatty acid modifying enzyme is 
associated with the formation of calendic acid. 

4. A transformed host cell or plant comprising in its genome the chimeric gene of claim 
1. 

5. A transformed host cell or plant comprising in its genome the chimeric gene of claim 
2. 

6. A transformed host cell or plant comprising in its genome the chimeric gene of claim 
3. 

7. A method of altering the level of fatty acids in a host cell or plant wherein said fatty 
acids comprise a modification at a delta-9 position, said method comprising: 

(a) transforming a host cell or plant with the chimeric gene of claim 1 ; 

(b) growing the transformed host cell or plant under conditions suitable for the expression 
of the chimeric gene; and 

(c) selecting those transformed host cells or plants having altered levels of fatty acids 
comprising a modified delta-9 position. 

8. A method of altering the level of fatty acids in a host cell or plant wherein said fatty 
acids comprise a modification at a delta-9 position, said method comprising: 

(a) transforming a host cell or plant with the chimeric gene of claim 2; 

(b) growing the transformed host cell or plant under conditions suitable for the expression 
of the chimeric gene; and 

(c) selecting those transformed host cells or plants having altered levels of fatty acids 
comprising a modified delta-9 position. 

9. A method of altering the level of fatty acids in a host cell or plant wherein said fatty 
acids comprise a modification at a delta-9 position, said method comprising: 

(a) transforming a host cell or plant with the chimeric gene of claim 3; 

(b) growing the transformed host cell or plant under conditions suitable for the expression 
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of the chimeric gene; and 

(c) selecting those transformed host cells or plants having altered levels of fatty acids 
comprising a modified delta-9 position. 

10. The method of claim 7, 8, or 9 wherein the host cell or plant is selected from the 
group consisting of plant cells and microorganisms. 

1 1 . The method of claim 7, 8, or 9 and wherein the level of calendic acid is altered. 

12. A method for producing fatty acid modifying enzymes associated with modification 
of a delta-9 position of fatty acids which comprises: 

(a) transforming a microbial host cell with the chimeric gene of claim 1 ; 

(b) growing the transformed host cell under conditions suitable for the expression of the 
chimeric gene; and 

(c) selecting those transformed host cells containing altered levels of protein encoded by 
the chimeric gene. 

13. A method for producing fatty acid modifying enzymes associated with modification 
of a delta-9 position of fatty acids which comprises: 

(a) transforming a microbial host cell with the chimeric gene of claim 2; 

(b) growing the transformed host cell under conditions suitable for the expression of the 
chimeric gene; and 

(c) selecting those transformed host cells containing altered levels of protein encoded by 
the chimeric gene. 

14. A method for producing fatty acid modifying enzymes associated with modification 
of a delta-9 position of fatty acids which comprises: 

(a) transforming a microbial host cell with the chimeric gene of claim 3; 

(b) growing the transformed host cell under conditions suitable for the expression of the 
chimeric gene; and 

(c) selecting those transformed host cells containing altered levels of protein encoded by 
the chimeric gene. ^ " 

15. The method of claim 12, 13, or 14 wherein the fatty acid modifying enzyme is 
associated with the formation of calendic acid or dimorphecolic acid. 
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Nucleic acid molecules from plants encoding enzymes which participate in 
starch synthesis 

Abstract 

Nucleic acid molecules are described which encode enzymes which participate in 
starch synthesis in plants. These enzymes are a new isoform of starch synthase. 
There are furthermore described vectors for generating transgenic plant cells and 
plants which synthesize a modified starch. There are furthermore described 
methods for the generation of these transgenic plant cells and plants, and 
methods for producing modified starches. 
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1 . An isolated nucleic acid molecule encoding a protein with the bioactivity of a starch 
synthase selected from the group consisting of 

(a) nucleic acid molecules which encode a protein with the amino acid sequence 
indicated under SEQ ID No. 2; 

(b) nucleic acid molecules which encompass the nucleotide sequence shown under SEQ 
YD No. 1 or a complementary sequence thereof; 

(c) nucleic acid molecules which encompass the coding region of the nucleotide 
sequence of the cDNA present in plasmid IR 65/87 (deposit number DSM 12970) or a 
complementary sequence thereof; 



(d) nucleic acid molecules whose nucleotide sequence deviates from the sequence of the 
nucleic acid molecules mentioned under (a), (b) or (c) owing to the degeneracy of the 
genetic code; 



Claims 



I claim: 
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(e) nucleic acid molecules which have over 85% sequence identity with SEQ ID NO: 1 ; 
and 

(f) nucleic acid molecules which constitute allelic variants of the nucleic acid molecules 
indicated under (a), (b), (c), (d) or (e). 

2. The nucleic acid molecule as claimed in claim 1 which is a DNA molecule. 

3. The nucleic acid molecule as claimed in claim 1 which is an RNA molecule. 

4. A vector comprising a nucleic acid molecule as claimed in claim 1 . 

5. The vector as claimed in claim 4 comprising one or more regulatory elements which 
ensure the transcription of said nucleic acid molecules and/or the synthesis of a 
translatable RNA in a pro- and/or eukaryotic cell. 

6. The vector as claimed in claim 4, wherein said nucleic acid molecule is linked in sense 
orientation to regulatory elements which ensure the transcription and synthesis of a 
translatable RNA in pro- and/or eukaryotic cells, or wherein said nucleic acid molecule is 
linked in anti-sense orientation to regulatory elements which ensure the transcription and 
synthesis of a non-translatable RNA in pro- and/or eukaryotic cells. 

7. A host cell which is transformed with a nucleic acid molecule as claimed in claim 1 or 
a vector as claimed in claim 4, or a cell which is derived from the host cell and which 
comprises the vector of claim 4. 

8. The host cell as claimed in claim 7 which is a plant cell. 

9. A method for producing a protein encoded by the nucleic acid molecule of claim 1, in 
which a host cell as claimed in claim 7 is cultured under conditions which permit the 
synthesis of the protein, and the protein is isolated from the cultured cells and/or the 
culture medium. 

10. The plant ceil of claim 8, wherein said nucleic acid molecule which encodes a protein 
with the bioactivity of a starch synthase is under the control of regulatory elements which 
permit the transcription of a translatable mRNA in plant cells. 

1 1 . The plant cell of claim 8, wherein the activity of a protein encoded by the nucleic 
acid molecule of claim 1 is increased in this plant cell compared with corresponding, 
non-genetically-modified plant cells from wild-type plants. 

12. A plant comprising plant cells as claimed in claim 

13. The plant as claimed in claim 12 which is a crop plant. 

14. The plant as claimed in claim 12 which is a starch-storing plant. 
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15. The plant as claimed in claim 12 which is a maize plant. 

16. A method for generating a transgenic plant cell, wherein a plant cell is subjected to 
genetic modification by introducing a nucleic acid molecule as claimed in claim 1 and/or 
a vector as claimed in claim 4. 

17. A method for generating a transgenic plant, wherein 

(a) a plant cell is subjected to genetic modification by introducing a nucleic acid 
molecule as claimed in claim 1 and/or a vector as claimed in claim 4; and 

(b) a plant is regenerated from this cell; and, if appropriate, 

(c) more plants are generated from the plant of (b). 

18. Propagation material of a plant comprising plant cells as claimed in claim 8. 

19. A method for producing a modified starch obtained from the host cell of claim 8, 
from the plant of claim 12, or from the propagation material of 1 8, comprising the step of 
extracting the starch from a plant cell as claimed in claim 8, from a plant as claimed in 
claim 12 and/or from propagation material as claimed in claim 18. 
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Polypeptides having peroxidase activity and nucleic acids encoding same 

Abstract 

The present invention relates to isolated polypeptides having peroxidase activity 
and isolated nucleic acid sequences encoding the polypeptides. The invention 
also relates to nucleic acid constructs, vectors, and host cells comprising the 
nucleic acid sequences as well as methods for producing and using the 
polypeptides. 
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Claims 



What is claimed is: 

1 . An isolated nucleic acid sequence encoding a polypeptide having peroxidase activity, 
selected from the group consisting of: 

(a) a nucleic acid sequence encoding a polypeptide having an amino acid sequence which 
has at least 75% identity with amino acids 22 to 370 of SEQ ID NO:2 or amino acids 19 
to 362 of SEQ ID NO:6, or at least 85% identity with amino acids 22 to 385 of SEQ ED 
NO:4; 

(b) a nucleic acid sequence encoding a polypeptide having an amino acid sequence 
which has at least 75% homology with nucleotides 772 to 2302 of SEQ ID NO:l or 
nucleotides 2848 to 4247 of SEQ ID NO:5, or at least 85% homology with nucleotides 
2008 to 3462 of SEQ ID NO:3 ; 

(c) a nucleic acid sequence which hybridizes under high stringency conditions with (i) 
nucleotides 772 to 2302 of SEQ ID NO:l, nucleotides 2008 to 3462 of SEQ ID NO:3, or 
nucleotides 2848 to 4247 of SEQ ID NO:5, (ii) the cDNA sequence contained in 
nucleotides 772 to 2302 of SEQ ID NO:l, nucleotides 2008 to 3462 of SEQ ID NO:3, or 
nucleotides 2848 to 4247 of SEQ ID NO:5, or (iii) a complementary strand of (i) or (ii); 
and 

(d) a fragment of (a), (b), or (c), which encodes a polypeptide having peroxidase activity. 

2. The nucleic acid sequence of claim 1, which encodes a polypeptide having an amino 
acid sequence which has at least 75% identity with amino acids 22 to 370 of SEQ ID 
NO:2 or amino acids 19 to 362 of SEQ ID NO:6. 

3. The nucleic acid sequence of claim 2, which encodes a polypeptide having an amino 
acid sequence which has at least 80% identity with amino acids 22 to 370 of SEQ ID 
NO:2 or amino acids 19 to 362 of SEQ ID NO:6. 

4. The nucleic acid sequence of claim 3, which encodes a polypeptide of having an 
amino acid sequence which has at least 85% identity with amino acids 22 to 370 of SEQ 
ID NO:2 or amino acids 19 to 362 of SEQ ID NO:6. 

5. The nucleic acid sequence of claim 4, which encodes a polypeptide having an amino 
acid sequence which has at least 90% identity with amino acids 22 to 370 of SEQ ID 
NO:2 or amino acids 19 to 362 of SEQ ID NO:6. 

6. The nucleic acid sequence of claim 5, which encodes a polypeptide having an amino 
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acid sequence which has at least 95% identity with amino acids 22 to 370 of SEQ ID 
NO:2 or amino acids 19 to 362 of SEQ ID NO:6 . 

7. The nucleic acid sequence of claim 1, which encodes a polypeptide comprising the 
amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, or SEQ ID NO:6 . 

8. The nucleic acid sequence of claim 1, which encodes a polypeptide consisting of the 
amino acid sequence of SEQ ED NO:2, SEQ ID NO:4, or SEQ ID NO:6, or a fragment 
thereof having peroxidase activity. 

9. The nucleic acid sequence of claim 1, which encodes a polypeptide consisting of the 
amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, or SEQ ID N06. 

10. The nucleic acid sequence of claim 1, which encodes a polypeptide which consists of 
amino acids 22 to 370 of SEQ ID NO:2, amino acids 22 to 365 of SEQ ID NO:4, or 
amino acids 19 to 362 of SEQ ID NO:6. 

1 1 . The nucleic acid sequence of claim 1 , which has at least 75% homology with 
nucleotides 772 to 2302 of SEQ ID NO:l or nucleotides 2848 to 4247 of SEQ ID NO:5. 

12. The nucleic acid sequence of claim 1 1, which has at least 80% homology with 
nucleotides 772 to 2302 of SEQ ID NO:l or nucleotides 2848 to 4247 of SEQ ID NO:5. 

13. The nucleic acid sequence of claim 12, which has at least 85% homology with 
nucleotides 772 to 2302 of SEQ ID NO:l or nucleotides 2848 to 4247 of SEQ ID NO:5. 

14. The nucleic acid sequence of claim 13, which has at least 90% homology with 
nucleotides 772 to 2302 of SEQ ID NO:l or nucleotides 2848 to 4247 of SEQ ID NO:5. 

15. The nucleic acid sequence of claim 14, which has at least 95% homology with 
nucleotides 772 to 2302 of SEQ ID NO:l or nucleotides 2848 to 4247 of SEQ ID NO:5. 

16. The nucleic acid sequence of claim 1 , which has the nucleic acid sequence of SEQ 
ID NO: 1 , SEQ ID NO:3, or SEQ ID NO: 1 . 

17. The nucleic acid sequence of claim 1, which has the nucleic acid sequence of 
nucleotides 772 to 2302 of SEQ ID NO:l, nucleotides 2008 to 3462 of SEQ ID NO:3, or 
nucleotides 2848 to 4247 of SEQ ID NO:5. 

18. The nucleic acid sequence of claim 1, which hybridizes under high stringency 
conditions with (i) nucleotides 772 to 2302 of SEQ ID NO:l, nucleotides 2008 to 3462 of 
SEQ ID NO:3, or nucleotides 2848 to 4247 of SEQ HJ NO:5, (ii) me cDNA sequence 
contained in nucleotides 772 to 2302 of SEQ ID NO;l, nucleotides 2008 to 3462 of SEQ 
ID NO:3, or nucleotides 2845 to 4247 of SEQ ED NO:5, or (iii) a complementary strand 
of (i) or (ii). 
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19. The nucleic acid sequence of claim 1 , which is contained in plasmid pBM37-7 which 
is contained in E. coli NRRL B-30280, plasmid pBM38-l which is contained in E. coli 
NRRL B-30281, or plasmid pBM39-l which is contained in E. coli NRRL B-30282. 

20. A nucleic acid construct comprising the nucleic acid sequence of claim 1, operably 
linked to one or more control sequences which direct the production of the polypeptide in 
a suitable expression host. 

21. A recombinant expression vector comprising the nucleic acid construct of claim 20, a 
promoter, and transcriptional and translational stop signals. 

22. A recombinant host cell comprising the nucleic acid construct of claim 20. 

23. A method for producing a polypeptide having peroxidase activity comprising 

(a) cultivating the host cell of claim 22, under conditions suitable for production of the 
polypeptide; and 

(b) recovering the polypeptide. 
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Human Eag2 

Abstract 



The invention provides isolated nucleic acid and amino acid sequences of Eag2, 
antibodies to Eag2, methods of detecting Eag2, and methods of screening for 
modulators of Eag2 potassium channels using biologically active Eag2. The 
invention further provides, in a computer system, a method of screening for 
mutations of human Eag2 genes as well as a method for identifying a three- 
dimensional structure of Eag2 polypeptide monomers. 
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Claims 



What is claimed is: 

1 . An isolated nucleic acid encoding a polypeptide comprising an alpha subunit of a 
potassium channel, wherein the subunit: 

(i) forms, with at least one additional Eag family alpha subunit, a potassium channel 
having the characteristic of voltage sensitivity; and wherein said nucleic acid specifically 
hybridizes under stringent conditions to SEQ ID NO:l, wherein the hybridization 
reaction is incubated at 42.degree. C. in a solution comprising 50% formamide, 
S.times.SSC, and 1% SDS or at 65 .degree. C. in a solution comprising S.times.SSC and 
1% SDS, with a wash in 0.2.times.SSC and 0.1% SDS at 65.degree. C. 

2. An isolated nucleic acid encoding a polypeptide comprising an alpha subunit of a 
potassium channel, wherein the subunit: 

(i) forms, with at least one additional Eag family alp£a subunit, a potassium channel 
having the characteristic of voltage sensitivity; and 

(ii) comprises an amino acid sequence that has greater than 85% amino acid identity to 
the amino acid sequence of SEQ ED NO:2. 
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3. The isolated nucleic acid of claim 1, wherein the polypeptide specifically binds to 
polyclonal antibodies generated against SEQ ID NO:2. 

4. The isolated nucleic acid of claim 1 , wherein the nucleic acid encodes human Eag2. 

5. The isolated acid of claim 1, wherein the nucleic acid encodes an amino acid sequence 
ofSEQIDNO:2. 

6. The isolated nucleic acid sequence of claim 1 , wherein the nucleic acid has a 
nucleotide sequence of SEQ ID NO:l. 

7. The isolated nucleic acid of claim 1, wherein the nucleic acid is amplified by primers 
that selectively hybridize under stringent hybridization conditions to the same sequence 
as primers selected from the group consisting of: 

ATGC C GGGGGGC AAG AG AGGGCTG (SEQ ID NO:3); 
CTGACCCTAAGCTCATAAGGATGAAC (SEQ ID NO:4); 
CCACCTCATCATCCTGGATGACTTCC (SEQ ID NO:5); 
TTAAAAGTGGATTTCATCTTTGTCAGATTCAGG (SEQ ID NO :6); 
GGGGACCTCATTTACCATGCTGGAG (SEQ ID NO:7); 
GATTCCCTCATCCACATTTTCAAAGGC (SEQ ID NO:8); 

and wherein the hybridization reaction is incubated at 42.degree. C. in a solution 
comprising 50% formamide, 5.times.SSC, and 1% SDS or at 65.degree. C. in a solution 
comprising 5.times.SSC and 1% SDS, with a wash in 0.2.times.SSC and 0.1% SDS at 
65. degree. C. 

8. The isolated nucleic acid of claim 1, wherein the polypeptide monomer comprises an 
alpha subunit of a homomeric channel. 

9. The isolated nucleic acid of claim 1, wherein the polypeptide monomer comprises an 
alpha subunit of a heteromeric channel. 

10. An expression vector comprising the nucleic acid of claim 1. 

11. A host cell transfected with the vector of claim W. 

12. A method of detecting a nucleic acid, the method comprising contacting a sample 
comprising a first nucleic acid with an isolated second nucleic acid of claim 1 and 
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detecting hybridization of the second nucleic acid to the first nucleic acid, thereby 
detecting the first nucleic acid. 
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Plant glucose-6-phosphate translocator 

Abstract 

This invention relates to an isolated nucleic acid fragment encoding a glucose-6- 
phosphate/phosphate translocator. The invention also relates to the construction 
of a chimeric gene encoding all or a portion of the glucose-6- 
phosphate/phosphate translocator, in sense or antlsense orientation, wherein 
expression of the chimeric gene results in production of altered levels of the 
glucose-6-phosphate/phosphate translocator in a transformed host cell. 
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Claims 



What is claimed is: 

1 . An isolated polynucleotide comprising: 

(a) a nucleotide sequence encoding a polypeptide having glucose-6-phosphate/phosphate 
translocator activity, wherein the amino acid sequence of the polypeptide and the amino 
acid sequence of SEQ ID NO:4 have at least 86% sequence identity based on the Clustal 
alignment method, or 

(b) the complement of the nucleotide sequence, wherein the complement and the 
nucleotide sequence contain the same number of nucleotides and are 100% 
complementary. 

2. The polynucleotide of claim 1, wherein the amino acid sequence of the polypeptide 
and the amino acid sequence of SEQ ID NO:4 have at least 90% sequence identity based 
on the Clustal alignment method. 

3. The polynucleotide of claim 1, wherein the amino acid sequence of the polypeptide 
and the amino acid sequence of SEQ ID NO:4 have at Jeast 95% sequence identity based 
on the Clustal alignment method. 

4. The polynucleotide of claim 1, wherein the nucleotide sequence comprises the 
nucleotide sequence of SEQ ID NO:3. 
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5. The polynucleotide of claim 1, wherein the polypeptide comprises the amino acid 
sequence of SEQ ID NO:4. 

6. A recombinant DNA construct comprising the polynucleotide of claim 1 operably 
linked to a regulatory sequence. 

7. A method for transforming a cell comprising transforming a cell with the 
polynucleotide of claim 1 . 

8. A cell comprising the recombinant DNA construct of claim 6. 

9. A method for producing a plant comprising transforming a plant cell with the 
polynucleotide of claim 1 and regenerating a plant from the transformed plant cell. 

10. A plant comprising the recombinant DNA construct of claim 1 . 

1 1 . A seed comprising the recombinant DNA construct of claim 1 . 

12. A vector comprising the polynucleotide of claim 1 . 
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C3 binding polypeptide of Streptococcus agalactiae group b Streptococcus 

Abstract 

This invention relates to the identification of a human complement C3 binding 
polypeptide and the nucleic acid which encodes the polypeptide from 
Streptococcus agalactiae. The polypeptide binds C3 and may be implicated in S. 
agalactiae adhesion and/or virulence. The polypeptide is conserved in mass in a 
variety of streptococcal isolates and is recognized by antibodies produced by 
humans exposed to or colonized with Group B Streptococcus. 
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Claims 



What is claimed is: 

1. An isolated nucleic acid fragment that hybridizes to at least a portion of at least one of 
the nucleic acid fragments represented by SEQ ID NO:6 or SEQ ID NO:4 or their 
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complementary strands under hybridization conditions of prehybridization for 1 hour at 
62.degree. C. in hybridization solution (S.times.SSC (l.times.SSC is 0.15 M NaCL, 0.015 
M sodium citrate), 0.02% sodium dodecyl sulfate (SDS), 0.1% N-lauroylsarcosine, 1% 
Blocking Reagent) followed by two stringency washes with 2.times.SSC, 0.1% SDS for 5 
minutes at room temperature and once with O.S.times.SSC, 0.1% SDS for 15 minutes at 
62.degree. C, said isolated nucleic acid fragment encodes a polypeptide that binds 
human complement C3 protein. 

2. The nucleic acid fragment of claim 1 isolated from S. agalactiae. 

3. The nucleic acid fragment of claim 1 which encodes a polypeptide represented by. 
SEQIDNO:5. 

4. The nucleic acid fragment of claim 1 in a nucleic acid vector. 

5. The nucleic acid fragment of claim 4 wherein the nucleic acid vector is an expression 
vector capable of producing a polypeptide. 

6. An isolated nucleic acid having at least 50% nucleic acid identity to the nucleic acid 
fragments represented by SEQ ID NO:6 or SEQ ID NO:4, and which hybridizes under 
hybridization conditions of prehybridization for 1 hour at 62.degree. C. in hybridization 
solution (S.times.SSC (l.times.SSC is 0.15 M NaCL, 0.015 M sodium citrate), 0.02% 
sodium dodecyl sulfate (SDS), 0. 1% N-lauroylsarcosine, 1% Blocking Reagent) 
followed by two stringency washes with 2.times.SSC, 0.1% SDS for 5 minutes at room 
temperature and once with O.S.times.SSC, 0.1% SDS for 15 minutes at 62.degree. C, to 
at least a portion of at least one of the nucleic acid fragments represented by SEQ ID 
NO:6 or SEQ ID NO:4 or their complementary strands, said nucleic acid encoding a 
polypeptide that binds human complement C3 protein. 

7. An isolated polynucleotide encoding a polypeptide comprising the amino acids 
represented by SEQ ID NO:5. 

8. The polynucleotide of claim 7 wherein the polypeptide binds human complement C3. 

9. An isolated host cell comprising a nucleic acid fragment of claim 1 . 

10. The cell of claim 9 wherein the cell is a bacterium or a eukaryotic cell. 

1 1. An isolated nucleic acid fragment comprising SEQ ID NO:6 or SEQ ID NO:4 or their 
complementary strands. 

12. An isolated RNA transcribed from a double-strandfcd nucleic acid comprising a 
nucleic acid fragment of claim 2. 

13. An isolated nucleic acid fragment encoding a polypeptide having at least 50% amino 
acid identity to SEQ ID NO:5, said polypeptide binds to human complement C3 protein. 
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14. An isolated nucleic acid fragment encoding a polypeptide having at least 60% amino 
acid identity to SEQ ED NO:5, said polypeptide binds to human complement C3 protein. 

15. An isolated nucleic acid fragment encoding a polypeptide having at least 70% amino 
acid identity to SEQ ID NO:5, said polypeptide binds to human complement C3 protein. 

16. An isolated nucleic acid fragment encoding a polypeptide having at least 80% amino 
acid identity to SEQ ID NO:5, said polypeptide binds to human complement C3 protein. 

17. An isolated nucleic acid fragment consisting essentially of at least 30 nucleotides of 
SEQ ID NO:4, wherein said nucleic acid fragment encodes a polypeptide that binds to 
human complement C3 protein. 



United States Patent 
Bowen , et al. 



6,541,684 
April 1, 2003 



Nucleotide sequences encoding maize RAD5 1 

Abstract 

Nucleic acid sequences encoding two RAD5 1 recombinases active in maize plants are 
provided. cDNA sequences including the ZmRADSl coding sequences and unique 3'- 
untranslated regions which are useful as RFLP probes, are also provided. The production 
of plasmids containing a nucleic acid sequence encoding a ZmRADSl fusion protein, as 
well as the use of the plasmids to introduce the ZmRADSl coding sequence into a host 
cell, such as maize cell, are also disclosed. 
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CROSS REFERENCE TO RELATED APPLICATION 

This application claims the benefit of U.S. Provisional Application No. 60/074,745, filed 
Feb. 13, 1998 and is herein incorporated by reference. 



Claims 



What is claimed is: 

1. An isolated polynucleotide comprising a member selected from the group consisting 
of: 

a) a polynucleotide encoding a polypeptide selected from the group consisting of SEQ ID 
NO: 3 and SEQ ID NO: 7; 

b) a polynucleotide having at least 90% identity to a polynucleotide of (a); 

c) a polynucleotide which will hybridize under stringent hybridization conditions to said 
polynucleotide of (a) or (b); and 
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d) a polynucleotide comprising at least 30 contiguous nucleotides from a polynucleotide 
of (a), (b) or (c); 

wherein the polynucleotide of (a), (b) or (c) encodes a polypeptide with recombinase 
activity. 

2. The isolated polynucleotide of claim 1, wherein said polynucleotide has a sequence 
selected from the group consisting of SEQ ID NO: 2 and SEQ ID NO: 6. 

3. An expression cassette comprising a polynucleotide of claim 1 operably linked to a 
promoter. 

4. The host cell transfected with an expression cassette of claim 3. 

5. The host cell of claim 4, wherein said host cell is a bacterial cell. 

6. The host cell of claim 4, wherein said host cell is a sorghum or maize cell. 

7. A method of making maize recombinase comprising the steps of: 

a) transforming or transfecting a host cell with the expression cassette of claim 3; and 

b) purifying the recombinase from the host cell. 

8. The method of claim 7, wherein the host cell is selected from the group consisting of a 
bacterial cell, a plant cell, a mammalian cell and a yeast cell. 

9. A method of modulating ZmRAD 51 activity in a plant, comprising: 

(a) introducing into a plant cell an expression cassette comprising an isolated 
polynucleotide of claim 1 operatively linked to a promoter; 

(b) culturing the plant cell under plant cell growing conditions; 

(c) regenerating a plant which possesses the transformed genotype, and 

(d) inducing expression of said polynucleotide for a time sufficient to modulate 
ZmRADS 1 activity in said plant. 

10. A transgenic plant cell comprising an isolated polynucleotide of claim 1. 

1 1. A transgenic plant comprising an isolated polynucleotide of claim 1. 

12. A transgenic seed from the transgenic plant of claim 11. 
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13. Primer pairs for isolating at least a part of a Zea mays recombinase gene, selected 
from the group consisting of SEQ ID NOS: 12 and 13, SEQ ID NOS: 14 and 19, SEQ 
IDS NOS: 14 and 20, and SEQ ID NOS: 14 and 15, or complements thereof. 

14. An RFLP probe for a maize recombinase gene comprising at least 30 nucleotides 
residues of SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, or SEQ ID 
NO: 11. 



